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(54) MANUFACTURE OF PRINTED-WIRING BOARD 

(57)Abstract: 

PURPOSE: To eliminate entertainment of bubbles at the time of application of an 
insulating resin film on a printed-wiring board to make it possible to obtain the flatness 
of the resin film by a method wherein before a low-solid content concentration liquid 



X///////-^777±> 



covered by a flow-out system is dried, a high-solid content concentration liquid is 
applied by the flow-out system to provide the resin film. , — - . 
CONSTITUTION: A low-solid content concentration liquid 2 is applied on a board 1 by vfl>~_ 
a flow-out system in a process for coating and drying an insulating resin solution, then, f^S^^SS ^ 
after a high-solid content concentration liquid 3 is applied by the flow-out system, the 
liquids 2 and 3 are dried, whereby a resin film 5 is provided. Thereby, even in the case 



where there is a recess part in the surface of the board 1 due to the spread wetting of ■ >^y : ' y? ^ y^^j L 
the liquid 2, the air in the recess part is substituted for a fluid and the wettability with 

the high-solid content concentration liquid 3 is improved. Moreover, as the dilute solvent volatile content of the 
base low-solid content concentration liquid layer 2 is diffused in the upper high-solid content concentration liquid 
layer 3 at the time of the drying of the liquid 2, the levelling property of the high-solid content concentration 
liquid layer 3 is improved. As a result, regardless of the irregularities of the surface of the board 1, the formation 
of a flat film becomes possible on the surface of the board 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a printed wired board of carrying out preparing the resin film by 
drying after it begins to pour the liquid of low solid-content concentration, and it carries out formula 
spreading of said insulating resin liquid on a substrate at a spreading desiccation process in the 
manufacture approach of the printed wired board which consists of resin film which made carrying out 
spreading desiccation and prepared insulating resin liquid on the substrate, and the liquid of said low 
solid-content concentration begins to pour the liquid of high solid-content concentration in the 
condition before a bone dry and subsequently carries out formula spreading as the description. 
[Claim 2] said printed wired board — an insulating layer and a conductor — the manufacture approach 
of the printed wired board according to claim 1 characterized by for said substrate forming a conductor 
layer in both sides or one side of an electric insulating plate, and carrying out spreading desiccation of 
the insulating resin liquid, forming the resin film on it in a top, considering as an insulating layer, and 
galvanizing by consisting of a circuitry layer and patternizing appropriate after resin ****. 
[Claim 3] said printed wired board — an insulating layer and a conductor — the manufacture approach 
of the printed wired board according to claim 1 characterized by consisting of a circuitry layer and said 
substrate forming a conductor layer and a plating layer in both sides or one side of an electric insulating 
plate by turns, patternizing the resin film after carrying out spreading desiccation of the insulating resin 
liquid on it, and performing appropriate back plating. 

[Claim 4] claims 1, 2, and 3 characterized by said insulating resin liquid being photopolymer liquid — the 
manufacture approach of a printed wired board given in any they are. 

[Claim 5] claims 1, 2, 3, and 4 which begin to pass and are characterized by said thing [ that formula 
spreading is a slot coat ] — the manufacture approach of a printed wired board given in any they are. 
[Claim 6] claims 1, 2, 3, and 4 which begin to pass and are characterized by said thing [ that formula 
spreading is a curtain coat ] — the manufacture approach of a printed wired board given in any they are. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — an insulating layer and a conductor — it is related with the 
manufacture approach of the printed wired board which prepares a circuitry layer, especially the 
multilayer printed wiring board formed by carrying out a laminating by turns. 
[0002] 

[Description of the Prior Art] The electronic equipment by which high-speed operation is called for has 
come to be widely used so that it may be represented by communication equipment in recent years. 
[0003] although it is needless to say that high-speed operation is called for as for high-speed 
propagation of a signal being required, exact switching is possible to the signal of a high frequency — 
etc. — the variety demand is included. Since it corresponds to such electronic equipment, the printed 
wired board suitable for high-speed actuation is called for. In order to perform high-speed actuation, it is 
required to shorten the time amount which shortens the die length of wiring and propagation of an 
electrical signal takes. In order to shorten the die length of wiring, it is required that width of face of 
wiring should be shortened, spacing of wiring should be made small, and high density wiring should be 
performed. 

[0004] The technique with which the printed wired board in consideration of the above high density, 
high-degree-of^accuracy wiring, and electrical characteristics is demanded of carrying an unit or two or 
more semiconductor chips directly on a printed wired board, carrying out direct continuation of the 
semiconductor chip to a printed wired board as a typical example using wirebonding and a pewter bump, 
and performing and carrying out the modularization of the resin seal etc. is mentioned. For example, it is 
a multi chip module (MCM). 

[0005] Moreover, in order to enable high density wiring, it is required in a high precision to form wiring so 
that a printed wired board may be multilayered or spacing of wiring may be maintained. Moreover, in 
order that the width of face of wiring and thickness may affect the characteristic impedance of a printed 
wired board etc. and may influence an electrical property, highly precise wiring is called for also from the 
point. Furthermore, since insulating layer thickness also affects a characteristic impedance, exact 
control is required. 

[0006] the demand of such high density wiring — receiving — JP,4-148590,A — an insulating layer and 
a conductor — the multilayer printed wiring board formed by carrying out the laminating of the circuitry 
layer by turns and its manufacture approach are indicated, namely, an electric insulating plate top — a 
voltage plane, a grand layer, or a conductor — a circuitry layer — forming — a it top — an insulating 
layer — forming — further — a it top — a conductor — a multilayer printed wiring board is formed by 
repeating the process of forming a circuitry layer and forming an insulating layer further an up-and- 
down conductor — the flow between circuitry layers is connected in the Bahia hall. The SURUHORU 
consistency was stopped by this proposal, the degree of freedom of a wiring design improved, and high 
density wiring became easy. 

[0007] In case an insulating layer is formed as shown in the example of the official report of JP.4- 
148590,A, photosensitive insulation resin liquid is applied using curtain coater. Moreover, in JP,4- 
103196,A, photosensitive polyimide is applied using a spin coater. 

[0008] Generally, a roll coater, a spin coater, a spray coater, screen-stencil, curtain coater, slot (die) 
coater, etc. are known as a coater which applies the above-mentioned photosensitive insulation resin 
liquid on a substrate. However, since a roll coater has many thickness controlling factors, screen-stencil 
has the problem of being easy to generate a pinhole that a chip, a spin coater, and a spray coater have 
the narrow applicability of coating liquid, and the utilization ratio of coating liquid is low at repeatability 
and stability, and moreover tends to involve Ayr in them in a paint film from a spreading principle. 
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[0009] 

[Problem(s) to be Solved by the Invention] Moreover, since it is what is performed without applying 
shear to the fluid with which curtain coater, slot (die) coater, etc. begin to pass, and spreading of a 
formula has the spreading principle between a substrate and a spreading head comparatively, This 
coater is used., the liquid of high solid content concentration, for example, the solid content 
concentration, of the above-mentioned fluid, from 40% to 80% Viscosity the liquid of 450 to 5,0O0CPS on 
a front face [ detailed ] For example, when applying on the substrate with which height has 18 to 35 
micrometers and width of face has the irregularity of 100 micrometers or less, the air in the crevice on 
this substrate is not permuted by the fluid, but it has the problem of starting the contamination of air 
bubbles as a result. 

[0010] Moreover, when applying fluids, such as a liquid hardened by the exposure of heat besides a 
solvent evaporation dry-sand-mould liquid like photosensitive insulation resin liquid, light, an electron ray, 
etc., on the substrate which has irregularity on a front face, in order the paint film of this fluid contracts 
at the time of hardening and to cause film decrease, it is difficult for the paint film gestalt after 
desiccation to serve as the form follow the irregularity on this front face of a substrate, and to form a 
flat paint film on this substrate front face as a result. 

[001 1] the reflow process at the time of mounting a subsequent heating process, for example, a 
semiconductor package and a chip, if air bubbles exist in an insulating layer when the property of a 
printed wired board is taken into consideration etc. — setting — that a crack occurs with rapid heating 
**** — an insulating layer and a conductor — exfoliation between circuitry layers occurs, and it 
becomes impossible to achieve the function as an insulating layer, and leads to dependability lowering. 
Moreover, if an exact precision of thickness is not acquired, the problem that it becomes impossible that 
it is hard to take adjustment of a characteristic impedance will also be generated. 
[0012] 

[Objects of the Invention] the object of this invention — an insulating layer and a conductor — the 
printed wired board which consists of a circuitry layer especially an insulating layer, and a conductor — 
in the manufacture approach of the multilayer printed wiring board formed by carrying out the laminating 
of the circuitry layer by turns, the technical problem that neither the contamination of the air bubbles at 
the time of applying insulating resin liquid, such as photosensitivity, nor the surface smoothness after 
hardening is obtained is solved, and it is reliable, and it is offering the manufacture approach of a printed 
wired board of being easy to take adjustment of a characteristic impedance. 
[0013] 

[Means for Solving the Problem] In the manufacture approach of the printed wired board which consists 
of resin film which was made to carry out spreading desiccation and prepared insulating resin liquid on 
the substrate in claim 1 in order to solve the above-mentioned technical problem said insulating resin 
liquid at a spreading desiccation process The manufacture approach of the printed wired board 
characterized by preparing the resin film by drying after it begins to pour the liquid of low solid content 
concentration, and it carries out formula spreading on a substrate, and the liquid of said low solid 
content concentration begins to pour the liquid of high solid content concentration in the condition 
before a bone dry and subsequently carries out formula spreading is offered. 

[0014] moreover — claim 2 — said printed wired board — an insulating layer and a conductor — it 
consists of a circuitry layer and the manufacture approach of the printed wired board according to claim 
1 characterized by forming a conductor layer in both sides or one side of an electric insulating plate, for 
said substrate carrying out spreading desiccation of the insulating resin liquid, forming the resin film on it 
in a top, considering as an insulating layer, and galvanizing by patternizing appropriate after resin **** is 
offered. 

[0015] moreover — claim 3 — said printed wired board — an insulating layer and a conductor — it 
consists of a circuitry layer and said substrate forms a conductor layer and a plating layer in both sides 
or one side of an electric insulating plate by turns, after carrying out spreading desiccation of the 
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insulating resin liquid on it, the resin film is patternized, and the manufacture approach of the printed 
wired board according to claim 1 characterized by performing appropriate back plating is offered. 
[0016] moreover, claims 1, 2, and 3 characterized by said insulating resin liquid being photopolymer liquid 
in claim 4 — the manufacture approach of a printed wired board given in any they are is offered. 
[0017] moreover, claims 1, 2, 3, and 4 which begin to pass and are characterized by said thing [ that 
formula spreading is a slot coat ] in claim 5 — the manufacture approach of a printed wired board given 
in any they are is offered. 

[0018] moreover, claims 1, 2, 3, and 4 which begin to pass and are characterized by said thing [ that 
formula spreading is a curtain coat ] in claim 6 — the manufacture approach of a printed wired board 
given in any they are is offered. The claim 1 publication which begins to pass and is characterized by 
said thing [ that formula spreading is a curtain coat ], or the manufacture approach of a printed wired 
board according to claim 2 is offered. 

[0019] Especially as a liquid of the low solid content concentration of a fluid, the dilution solvent of the 
liquid of 10% or less or high solid content concentration has good solid content concentration. As a liquid 
of high solid content concentration, solid content concentration has [ viscosity ] the desirable liquid of 
450 to 5,000CPS 40% to 80%. 

[0020] moreover — as the liquid of the low solid content concentration of a fluid — the dilution solvent 

of the liquid of high solid content concentration — it is desirable. 

[0021] 

[Function] According to this invention, even when a crevice is shown in a substrate front face by the 
extended wetting of the liquid of this low solid content concentration, the air in a crevice is permuted by 
this fluid. Because the wettability over the liquid of high solid content concentration improves and the 
dilution solvent volatile matter of the low solid content concentration liquid of a substrate spreads and 
goes to the layer of the upper high solid content concentration liquid further at the time of desiccation 
The leveling nature of this high solid content concentration liquid layer is raised, and flat paint film 
formation is attained regardless of the irregularity on this front face of a substrate as a result. 
[0022] 

[Example] The method of application of this invention is explained to a detail according to one example 
of drawing 1 - drawing 3 . Drawing 1 and drawing 2 show the process of the method of application in this 
invention. Drawing 3 shows drawing used for the rate calculation approach of flattening of a paint film. 
The rate of flattening is taken out with a formula called rate (%) of flattening =(thickness b/(thickness a+ 
thickness c) (/2)) x100 based on the value of a, b, and c which were obtained by drawing 3 . 
[0023] Slot (die) coater, curtain coater, etc. are mentioned as a coater with which this invention is 
applied. In the case of this example, slot (die) coater was used. 

[0024] a substrate — for example, height — 18 to 35 micrometers, and width of face — a conductor 
100 micrometers or less — although it is the substrate which has the irregularity formed of the circuitry 
layer, it is not restricted to this. 

[0025] First, it is a low solid content concentration liquid (solid-content concentration: 10% or less) on 
the substrate ( drawing 1 1 ) front face which gave cleaning, acid cleaning, backwashing by water, etc. 
Viscosity: 20cps or less is applied ( drawing 1 R> 1-2), apply a high solid content concentration liquid 
(solid-content concentration: 40% - 80%, viscosity:450-5,000cps) in the condition that it subsequently is 
not thoroughly dry ( drawing 13 ), dry at the end, and form a paint film ( drawing 14 ). 
[0026] <an example 1> — the front face which gave cleaning, acid cleaning, backwashing by water, etc. - 
- a conductor — on the substrate in which the circuitry layer was formed, the low solid content 
concentration liquid was applied first, it is in the condition that it subsequently is not thoroughly dry, and 
the high solid content concentration liquid was applied. A monograph affair is shown below. 
[0027] 

[Charge of material ] Seed Exception: Solder resist Solid content: High solid content concentration .... 
80% (viscosity: 5000CPS) 
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Low solid content concentration .... 0%, the dilution solvent (cyclohexanone: methyl-cellosolve =1:3) of a 
high solid content concentration liquid was used for the low solid content concentration liquid. 
[Radical plate] Seed Exception: Substrate for printed circuits Size: 340x340x0. 6mm thickness [Spreading 
condition] bearer rate: 0.6 - 1.2 m/min A spreading head / distance between substrates: 100-300 
micrometers Discharge pressure: 0.1-3.0kg/cm2 Spreading head slit width: 30-300 micrometers 
[Desiccation condition] drying temperature: 80 degrees C Drying time: 30min, consequently a paint film 
without the contamination of air bubbles were able to be obtained. The rate of flattening at this time was 
-93%. 

[0028] <Example 2> The low solid content concentration liquid was first applied on the substrate which 
has irregularity on the front face which gave cleaning, acid cleaning, backwashing by water, etc., and high 
solid content concentration liquid spreading was carried out in the condition that it subsequently is not 
thoroughly dry. A monograph affair is shown below. 
[0029] 

[Charge of material ] Seed Exception: Solder resist Solid content: High solid content concentration .... 
80% (viscosity: 5000CPS) 

Low solid content concentration .... 10% (viscosity: 10CPS) 

What diluted the high solid content concentration liquid with the solvent (cyclohexanone: methyl- 
cellosolve =1:3) was used for the low solid content concentration liquid. 

[Radical plate] Seed Exception: Substrate for printed circuits Size: 340x340x0.6mm thickness [Spreading 
condition] bearer rate: 0.6 - 1.2 m/min A spreading head / distance between substrates: 100-300 
micrometers Discharge pressure: 0.1-3.0kg/cm2 Spreading head slit width: 30-300 micrometers 
[Desiccation condition] drying temperature: 80 degrees C Drying time: 30min, consequently a paint film 
without the contamination of air bubbles were able to be obtained. The rate of flattening at this time was 
-96%. 

[0030] <Example 1 of a comparison> By the conventional approach, it applied on condition that the 
following. 

[Charge of material ] Seed Exception: Solder resist Solid-content concentration: 80% (viscosity: 
5000CPS) 

[Radical plate] Seed Exception : [ The substrate for printed circuits ] Size: 340x340x0.6mm thickness 
[Spreading condition] bearer rate :[ 0.6 - 1.2 m/min ] Spreading head height : 100-300 micrometers 
Discharge pressure : 1 .0-3.0kg/cm2 spreading head slit width: 200-300 micrometers [Desiccation 
condition] drying temperature: 80 degrees C Drying time: The contamination of air bubbles was accepted 
in the concavo-convex circles on the front face of a substrate by 30min, consequently cross-section 
observation. 
[0031] 

[Effect of the Invention] Since the liquid of low solid content concentration is applied first and the liquid 
of high solid content concentration was applied subsequently to before a bone dry like the above 
according to the method of application of this invention, a flat paint film can be formed without, for 
example, involving in air bubbles on the substrate front face which has irregularity. 
[0032] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the method of application of this invention. 
[Drawing 2] It is the expanded sectional view of the substrate surface minute irregularity section 
showing one example of the method of application of this invention. 

[Drawing 3] It is drawing showing the value of a, b, and c which becomes the origin of the calculation 
approach of the rate of flattening. 
[Description of Notations] 

1 .... Radical Plate 

2 .... Low Solid Content Concentration Liquid 

3 .... High Solid Content Concentration Liquid 

4 .... Coater Head 

5 .... Paint Film 

6 .... Conductor — Circuitry Layer 



[Translation done.] 
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